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(54) NUMERICAL CONTROL SYSTEM 
(57)Abstract: 

PURPOSE: To provide the numerical control system, 
consisting of a numerical control unit t a programmable 
machine controller, and a man-machine interface 
controller, for a protecting function for the contents of 
the storage means of the man-machine interface 
controller. 

CONSTITUTION: A 1st cipher code 31a characteristic to 
a machine maker or the numerical control system is 
written in the boot means of the man-machine interface 
controller 30 and a 2nd cipher code 32a corresponding 
to the 1st cipher code 31a is written in a storage means 
32 stored with a system application program. When the 
system is started, the 2nd cipher code 32a in the 
storage means 32 and the 1st cipher code 31a in the 
boot means 31 are read out and collated by a cipher 
code collating means 33 with each other, and only when 
the both match each other, a normal start-up sequence 
is started. 
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* NOTICES * 

JPO and I MP IT are not responsible for any 
damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not reflect the original 
precisely, 

2„*#** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A numerical control system which comprises a numerical control unit, a programmable 

machine controller, and a man machine interface controller, comprising: 

A boot means by which the 1st decryption code was written in said man machine interface 

controller. 

A memory measure which the 2nd decryption code is written in and stores a system application 
program, A decryption code collation means which directs the usual starting sequence only when 
said 2nd decryption code of said memory measure and said tst decryption code of said boot 
means are compared at the time of a system startup and it is in agreement. 

[Claim 2]The numerical control system according to claim 1, wherein the 2nd decryption code 
currently written in said memory measure is the sum of the 1st result obtained by summing 
processing in a specific region of said memory measure, and the 2nd result obtained by reading 
of another field of said memory measure. 

[Claim 3]The numerical control system according to claim 1 T wherein said memory measure is a 
flash memory module or a hard disk drive. 

[Claim 4]The numerical control system according to claim 1 which said boot means is the read- 
only memory which cannot be rewritten, and is characterized by being soldered to a printed 
circuit board of said man machine interface controller. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Appltcation]This invention A numerical control unit and a programmable machine 
controller, It is related with the numerical control system which gave the copy guard function to 
the system application program to especially the man machine interface controller about the 
numerical control system constituted by a man machine interface controller. 
[0002] 

[Description of the Prior Art] A numerical control unit with which a numerical control system 
mainly performs control of the whole numerical control system, and control of a servo motor, 
The programmable machine controller which controls the actuator of the oil hydraulic cylinder of 
a machine tool, etc. from a machine tool in response to the fact that [ various switch signals 
etc. ] controlling a machine tool in response to a various function signal from a numerical control 
unit It is constituted by the man machine interface controller which functions as an 

interface of an operator and a numerical control system. 

It has microprocessor composition, respectively and is mutually combined by bus, 

[0003]ln the machine builder provided with this with a general-purpose gestalt, the system 
application program according to a use is created uniquely, this is included in a man machine 
interface controller, and a numerical control system is shipped to an end user. 
[0004] Draw ing 5 is a block diagram showing the composition of the conventional numerical 
control system. In the figure, 1 is a numerical control unit / programmable machine controller 
(CNC/PMC), and it has shown these two functions with one block collectively [ 1 ]. 2 is a man 
machine interface controller (MMC), and is connected by bus 3 in the numerical control unit / 
programmable machine controller 1, 

[0005]The man machine interface controller 2 is running by the operating system different from 
what controls a numerical control unit 

For this reason, the boot means 4 for reading this first on main memory at the time of a system 
startup is formed. 

In addition, it is equipped with the memory measure 5 which stores an operating system and the 
system application program created in the machine builder. As the memory measure 5, the 
rewritable flash memory module or hard disk drive of the read-only memory gestalt is generally 
used, 
[0006] 

[Problem(s) to be Solved by the Invention] However, in the conventional numerical control 
system, In order to operate a man machine interface controller, The printed circuit board of the 
man machine interface controller is equipped with two modules of a memory measure in which 
the boot means and system application program which are used at the time of a system startup 
were written in in the dismountable state. There are not this self and a guard function to the 
copy of the contents written in inside in a memory measure, and while the contents had 
moreover been held, it can also remove from a man machine interface controller. 
[0007]Therefore, remove the boot means of a man machine interface controller, and the memory 
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measure which stored the system application program which for example, the machine-builder A 
company developed, and these as it is T Or by equipping the man machine interface controller of 
the numerical control system of another machine-builder B company with what carried out the 
similar copy, Environment where the system application program of A company could be started 
with the numerical control system of B company was made, and there was a problem that A 
company might suffer a disadvantage. 

[0008]This invention is made in view of such a point, and is a thing. 

The purpose is to provide a numerical control system with the protection feature to the 
contents of the memory measure of - controller. 

[0009] 

[Means for Solving the Probiemjln a numerical control system which comprises this invention 
from a numerical control unit, a programmable machine controller, and a man machine interface 
controller in order to solve an aforementioned problem, Said man machine interface controller, A 
memory measure which a boot means by which the 1st decryption code was written in t and the 
2nd decryption code are written in t and stores a system application program, Only when said 2nd 
decryption code of said memory measure and said 1st decryption code of said boot means are 
compared at the time of a system startup and it is in agreement, a numerical control system 
provided with a decryption code collation means which directs the usual starting sequence is 
provided. 
[0010] 

[FunctionjThe 1st decryption code written in a boot means T Consider it as a peculiar value for 
every machine builder or every numerical control system, and the 2nd decryption code 
corresponding to the 1st decryption code is simultaneously written also in the system application 
program stored in a memory measure, A boot means compares the 2nd decryption code of a 
memory measure and the 1st own decryption code which went to read by a decryption code 
collation means, this collation is in agreement, and it is made to make the usual starting 
sequence start for the first time at the time of a system startup. 
[0011] 

[ExamplelHereafter, one example of this invention is described based on a drawing. Drawing 1 is 
a block diagram showing the numerical control system by this invention. The numerical control 
unit 10 with which a numerical control system performs control of the whole numerical control 
system, and control of the flexible region of a machine tool in a figure, The programmable 
machine controller 20 which performs auxiliary control for processing including exchange of a 
tool, the revolving speed control of a spindle, the exchange control of a work etc., [t is 
constituted by the man machine interface controller 30 which controls the interface of an 
operator and a numerical control system. A boot means 31 to operate it by the beginning reading 
this man machine interface controller 30 at the time of starting, It has the decryption code 
collation means 33 which compares the memory measure 32 in which an operating system and a 
system application program are stored, and the decryption code 31a of the boot means 31 and 
the decryption code 32a of the memory measure 32. 

[0012]The boot means 31 is constituted by the read-only memory (ROM) which cannot rewrite 
the contents in a machine builder, and the peculiar decryption code 31a is written in for every 
machine builder besides the usual starting sequence, or every numerical control system. The 
module of this read-only memory itself is directly soldered to the printed circuit board of the 
man machine interface controller 30, and it prevents from having removed it easily. 
[0013]The memory measure 32 can be used as the flash memory module called the flash ROM 
which took the gestalt of the read-only memory in which a hard disk drive or rewriting is 
possible, The system application program created in the machine builder, the decryption code 
31a of the boot means 31, and the same decryption code 32a are stored. 

[0014]The decryption code collation means 33 can be constituted in the same read-only memory 
that makes the boot means 31 a part and contains it, and it has a function which compares the 
decryption code 32a of the memory measure 32 and the decryption code 31a of the boot means 
31 which are first read by the boot means 31 at the time of a system startup. If both are in 
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agreement as a result of collation with the decryption code 32a and the decryption code 31a by 
the decryption code collation means 33, the usual starting sequence is made to start, and 
starting of a system will be stopped if not in agreement. 

[0015] Drawing 2 is a flow chart which shows processing concerning a copy guard function. Here, 
the memory measure 32 in which the decryption code 32a is written presupposes that it is a 
flash ROM (henceforth [ FROM ]), 

[0Q16]First, an injection of a power supply will perform summing processing in the specific region 
of FROM (Step S1)„ Processing which specifically takes a checksum to the specific field decided 
beforehand in FROM is performed. The answer of the arithmetic sum obtained by this summing 
processing is considered as the 1st result. Next, another field of the same FROM is read and this 
is considered as the 2nd result (Step S2). Next, the decryption code 31a currently written in the 
boot means 31 is read, and this is considered as the 3rd result (Step S3). In the decryption code 
collation means 33, what added the 2nd result obtained at Step S2 at the 1st result obtained at 
Step S1 is made into the decryption code 32a of FROM, These collation is performed for the 3rd 
result obtained at Step S3 as the decryption code 31a of the boot means 31 (step S4). 
[0017]If both are in agreement as a result of reference of the decryption code in step S4, the 
usual starting sequence will be operated and a system will be started normally. If two decryption 
codes are not in agreement, it is stopped by starting and the man machine interface controller 
30 cannot be used. 

[0018]The decryption code 32a of FROM is beforehand decided that the value which added the 
1st result and the 2nd result becomes the decryption code 31a of the boot means 31. To 
therefore, the field which has FROM read at Step S2, for example. The decryption code 32a can 
be completed by writing in the value obtained by deducting the value which summed up the 
specific region of FROM read from the decryption code 31a currently beforehand written in the 
boot means 31 at Step S1. 

[0019] Drawing 3 is a figure for explaining a copy guard function. In this figure, (A) shows the 
numerical control system for for example, machine-builder A companies, and (B) shows the 
numerical control system for for example, machine-builder B companies. In the boot means 31, 
about an A company-oriented numerical control system, "A" is written in, for example as the 
decryption code 31 a, and "B" is written, for example as the decryption code 31a about the B 
company-oriented numerical control system. Since the memory measure 32 is a dismountable 
module, it has been shown in the external form. 

[0020]In an A company-oriented numerical control system here to the memory measure 32 of 
the man machine interface controller 30. With the system application program created at A 
company, the same "A" as the decryption code 31a written in the boot means 31 as the 
decryption code 32a is written in. Therefore, since the decryption code 32a of the memory 
measure 32 and the decryption code 31a of the boot means 31 are equal at the time of a system 
startup, Since it rises and a sequence continues even after comparing a decryption code, the 
system of the man machine interface controller 30 will be started normally. 
[0021]Next, a B company-oriented numerical control system is the same system configuration 
as an A company-oriented thing, as shown in drawing 3 (B), and the B company-oriented 
decryption code "B" is written in the boot means 31 of the man machine interface controller 30. 
Suppose that it equipped with the memory measure 32 in which it was created at A company, 
namely, "A" which is a decryption code of A firm business as the decryption code 32a is written 
as the memory measure 32 unjustly. In this case, although it rises similarly and a sequence 
starts at the time of a system startup, since a decryption code is not in agreement when a 
decryption code is compared, it is stopped and the unauthorized use of a system application 
program becomes impossible [ starting ]. 

[QQ22] Drawing 4 is a block diagram showing the composition of the interactive numerical control 
system which is one example of this invention. In a figure, The numerical control units 10 are the 
processor 1 1, the read-only memory (ROM) 12, the random access memory (RAM) 13, the 
nonvolatile memory 14, the five-axis-control circuit 15, the servo amplifier 16, the serial 
interface circuit 17, and CRT/MDI (Cathode.), Comprising the Ray Tube /Manual Data Input 
panel 18, the GRT/MDI panel 18 contains the graphic control circuit 18a, the display 18b, the 
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keyboard 18c, and the software key 18d. The machine tool is connected to the programmable 
machine controller 20 and the servo amplifier 16. 

[0023]The man machine interface controller 30 comprises processor 34, random-access™ 
memory (RAM) 36, nonvolatile memory 37, boot ROM 38, and FROM39. 

[0Q24]In the numerical control unit 10, the processor 11 controls the whole numerical control 
system based on the system program stored in the read-only memory 12. The data or the input 
output signal of various kinds [ random access memory / 13 ] is stored, A parameter, the 
amount of pitch error compensations, a tool correction amount, etc. which should hold after 
power supply cutoff are stored in the nonvolatile memory 14. The graphic control circuit 18a of 
the CRT/MDI panel 18 changes a digital signal into a screen-display signal, and gives it to the 
display 18b. The display 18b displays shape, processing conditions, etc., when creating a 
processing program by interactive mode. The keyboard 18c has a symbolic key, a numerical 
keypad, etc. f and inputs required graphic data and digital data using these keys. A function 
changes with system programs etc. and the software key 18d is displayed on the arbitrary 
screen positions of the display 18b, The five-axis-control circuit 15 outputs instructions of an 
axis to the servo amplifier 16 in response to the movement command of an axis from the 
processor 11. The servo amplifier 16 drives the servo motor of the machine tool 40 in response 
to this movement command. It is connected to external instruments, such as a floppy disk drive 
unit (FDD), a printer, and a paper tape reader (PTR), and the serial interface circuit 17 can read 
various data, such as digital data, or can be saved. 

[0025]The programmable machine controller 20 receives a tool function signal (tool selection 
command) etc. at the time of execution of a processing program. And this signal is processed by 
a sequence program, a signal is outputted as an operating command, and the machine tool 40 is 
controlled. The programmable machine controfler 20 performs sequence processing in response 
to a condition signal from the machine tool 40, and transmits an input signal required for the 
processor 1 1. 

[0026]ln the man machine interface controller 30, the processor 34 executes the application 
program stored in FROM39. The various data for a dialog, etc. are stored in the random access 
memory 36, Program data, a processing program, etc. in which the nonvolatile memory 37 should 
hold after powering off are stored. A decryption code peculiar to a machine builder or a 
numerical control system is beforehand written in the boot ROM 38, and a system application 
program and the decryption code corresponding to the decryption code of the boot ROM 38 are 
written in FROM39 in a machine builder. 
[0027] 

[Effect of the Invention]Since the function which protects the contents in this invention against 
the memory measure in which the system application program of the man machine interface 
controller is written can be given as explained above, Even if a system application program tends 
to be copied even if and it is going to use with another numerical control system, a system 
cannot be started but surreptitious use of a system application program can be prevented. 
[0028]Also in the same machine builder, to compensate for the performance or the function of a 
numerical control unit or a programmable machine controller, two or more numerical control 
systems may be required, and two or more it compatible system application programs are 
prepared in this case. If a decryption code is set up according to a numerical control system, at 
the time of collation of a decryption code, for the numerical control system, it can be confirmed 
simultaneously whether be a proper program and the trouble at the time of a system startup can 
be prevented. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[ Drawing 1 jit is a block diagram showing the numerical control system by this invention. 
[Drawing 2] It is a flow chart which shows processing concerning a copy guard function. 
[Drawing 3] [t is a figure for explaining a copy guard function. 

[Drawing 4] It is a block diagram showing the composition of the interactive numerical control 
system which is one example of this invention. 

[Drawing 5]lt is a block diagram showing the composition of the conventional numerical control 
system. 

[Description of Notations] 

10 Numerical control unit (CNC) 

20 Programmable machine controller (PMC) 

30 Man machine interface controller (MMC) 

31 Boot means 

31a Decryption code 

32 Memory measure 
32a Decryption code 

33 Decryption code collation means 
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tB2©^lrt^Stfdii:/i 5 y- h#l^3 l©Bt#3- 
K3 1 alC/^5 i^m^ft^ftfetbTV^. Ltztf-o 
T, Tctxfi, Xf?7S 2-CtlE*a*S*t5FROM 

5B6f*3^K3 1 ai>^Ty7S 1 T?WS*ii*$H5 
F ROM©i|#^m^'f-AT77 > Lfcffi^||t5l < r t 

[0019] H 3 tt=> KI»flSrtt9ii-5fcJ6© 
H-efc5 0 r©®{c*3^T, (A) ttfctttf^^- 
AAltfiHtOftWMIpS/xf^^jPU (B) fifci^ 
tfttM* / -* B ttA It ©ffc«fii!f#P ^tA^UV^ 
5o 7*-hfft3 1tt, AttlR]it©WtfSiJ«v'^7 1 A{c 



(4) 

5 

OVvCtt, fc£*.tfl**=— K3 1 ai:UT TAJ 

<txtfnf^3-K3 1 a t L-T r b j i«#ta**i-c^ 

[00 2 0] lit AttlRUt«0jR|t#JW^7 t AK:te 
0Offitft¥gf:3 2KI±> AtfcfcTfflSSttfc^^AT 

t LTy- h#&3 1 fclFf K3 1 10 

a tmt TAj a*&t&SJVClr>5. tfc^oTs V* 

=rAmmma±w,m&&3 2<vm%='-v*3 2 a ty- 

[0021] Bttrtrt©fMMi#p^yAttH3 
(B) K^bfcJ:5fcAtfci&it©fe0£l3CJ:5ft5'* 

bv-y 3 0<O°7— h#l£3 1 fcttBttlflJtt^Btf-a*- 20 
K TBj i«ttatftt^5, ftfc\ fe1i¥IS3 2i:L 

2ai L"C©A*tffl©l*4§-3- K^foS TAj 

[0 0 2 2] B 4 (±^9l0-£]|OT?*5ttS9ft1t 30 

(ROM) 12^ ^y^AT^i-T^^y (R A 
M) 1 3, 1 4, MMfPHKl 5, f— 

^TVT'ie, r^^^^x-^msfi 7^o?c 

R T/MD I (Cathode Ray Tube / Manual Data Inpu 
t) /^/H 8d=>bHfi£&tl, CRT/MDI/^H 
8 fi^7 7 y ^(M#|BIK 18a, gj^igfi 18b,* 
-jH— Fl 8 c&t^y^ H?a7*-l 8 dfc£A/-ev^ 
5 0 -fupJ-vffy'-Wl" rrvh 0 — 9 2 0^1?- 40 

[0 0 2 3] ^y - -^v-y • ^ y^7x.— X • ziyY-a 
-73 0fi7°n-fcyf-3 4, yy^AT^ir;*..*^ 

(RAM) 3 6, ^WHtt/*y3 7, 7~hROM3 
8SOTROM3 9 ftT^S 0 

[0024] IRHMffSC 1 0 {C&V^-t, -fnM. 1 
lfil8fcWft»>#fl!/ J ti> 1 2tc^M^ttfc^7 1 A^ , o 

^AT^-fe^^^y 1 3t±#@«Ox^^fo5^{4Aai^ 

*JWH4**!J 1 4 icteHiMfl 50 
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6 

WW**-'** tf^fRSUfcjE*, IAMjE 
*ft<^M^ttT^&<, CRT/MDI^;H8© 
^77^ y ^MlPlallS 1 8 a J*7^ S>*/HM-fcWfi* 
*fif«U 8 b «f 1 

s b \mmw^Mi.'fn i£*fcm-z> itt, * 

*t *X^#ft<!f£^-f 5 0 K 1 8c|J^ 

7 f^xT*— 1 8dl±^7A7"p^7i>4Jfiao 
T«^^b1-St^7?, **ijgl 8 b^ftS^Hffi 

i tt©iMW»*fta«"c, #7 

V7°l 6}tffl^!-r§ 0 t^7>7*l 6i±r©it^ 

(fdd) , ^yy*, »x-^y-^ (p 

TR) ft^©^«ldi^£ti, m&-9i££<n%t 
Wf-V&mithhjti 9 feff Lit 9 -tS r t AS-e* 5. 
[0 0 2 5] -?u¥y-?-7 - 7->y • ay Sp~7 2 

o», anx^n^^Aonff^c, T«iBflr* (x*:® 
^ • /p^7At«u, mmmt Lrtn^zm 

-7 *s y . a > h n -9 2 0 ft, Xf£$S« 4 0 *»f>^t8» 

[00 2 6] • 4 ^7s-7 -3yi>p 

-f3 0T?li, /ctyt3 4^FROM3 9{C^^ 
ttfcTyy-7— i ^3y7"P^7A^Hfit5 0 
T^-fe^^^y 3 6iC}i^g|©#l7-?^Wfi 

5o 7-fROM3 8 \m$m* -%xxmmsm*s* 

^AtitOWa- K*S^fe»*i&*^ FROM3 
9 fcfittM^-#fcTV*5rAT:/ y -7— v'a >-7°B i7 s 
7At7'- FROM3 8©gg-§-=i— KJCSJS^-SKf-^a 

[0 0 2 7] 

• ^fy^^ni— x • =i>- Fp-7©->77A77 

<DT\ fei: i^TA77U y7R^7A^3 
t°-UTSiJO|fcfIftttPv'^7 t A^ij/lLJ: 5 t tTt>, 

[0 0 2 8] Sfc, [RlL»^-7J^*J^T^, icflftfl 

«g^7p/777;i"?vy- ay bv-y<D&m 



(5) 



ttf n ^7 ^ T**> 5 if 5 % mUHzf-x y 9 T? * % ^ 

101] *3SWfc -fc SftfltffilffPS'* t 1 A tr^t^ ny) 
[02] 3t-^FlW5ftl^t7P^t 

[ 0 4 ] ®-3WWfe*> § *ff£»fOM#P ^ x 
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[0 5 ] **©*«M*|5'*?A©fcjfc«r*-*:/B y * 
0T*fe5o 

1 o mtaamsa (cno 

2 0 -fxi??-?-?)}/ • 7^ ■ ay |>ei — 7 (PM 
C) 

30 vy - • ^^7i^ • ay i<n-7 
(MMC) 

31 y-h^m 

31a KHJ-a—K 

3 2 Kil^Jl 

3 2a K 
3 3 fgfa-KI^ 



[01] 



[02] 




"32 



[05] 



CNO 






^2 


/ 








PMC 






- 4 



i 



nmtm - ism© 

I 



I 



=3- K£gfc*&tf 



Si 



.S2 




, YES 



-5 
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[03] 
(A) 



-20 



PMC 



^30 



MMC 



3i 



f- f-*K 



^32 



FROM 



32a 



CB) 



10 



20 



ONC 



PMC 



30 



MMC 





B 






.32 


| FROM 


A 



.31 
"31a 




